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f raduation than similar pre-war German articles. 

he British firms manufacturing scientific glassware 
are controlled by trained men of science who have 
had long practical experience in the use of the articles 
produced and appreciate fully the essential features 
of particular pieces of apparatus. 

Manufacturers are desirous of meeting the require¬ 
ments of consumers so far as possible, and if users 
of chemical apparatus would acquaint manufacturers 
directly with their special requirements and difficulties 
or offer practical suggestions for improvement, further 
advances might soon be made. 

The advances that have already been made can 
be maintained and extended only if some measure of 
security is afforded to manufacturers. Up to date 
the industry has been largely in the experimental 
stage, and manufacturing costs have consequently 
been high. Manufacturers are faced with competition 
by imported glassware which is frequently sold under 
cost price in order to regain the British market. This, 
together with the present rates of exchange, de¬ 
prives them of any incentive to put down fresh plant 
or to design new furnaces specially adapted to the 
manufacture of scientific glassware, which would 
render the products at the same time cheaper and of 
better quality. 

The British manufacturer should have an oppor¬ 
tunity in reasonable security to develop under normal 
conditions the industry he established with such 
success in the stress and strain of the war period. 
Should there ever be another war it is certain that 
the extension of “chemical warfare” would be on a 
scale far greater than anything experienced in the 
late war, and the position of this country would 
indeed be hopeless if it were dependent on imports 
for supplies of essential scientific and laboratory glass¬ 
ware. There would not again be an opportunity given 
for the industry to be re-created in time to be efficient. 

J. H. Davidson. 

(Messrs. Wood Bros. Glass Co., Ltd.) 
Barnsley, April 13. 


Protozoa and the Evolution of the Gregarious Instinct. 

In the risuyni given in Nature of April 14, p. 222, 
of the proceedings of the Academy of Sciences of Paris 
on March 21, mention was made of the observation by 
Mme. Anna Drzewina and G. Bohn that certain 
aquatic animals (Convoluta and the larvse of Rana 
fusca) become grouped together and appear to emit 
a protective substance as a defence against toxins 
introduced into the water. That the congregating 
of protozoa in such circumstances had a protective 
value of this nature was suggested by me in a note 
to Country-Side (August, 1913, vol. v., No. 8, p. 541), 
where I pointed out that the combined effort of a 
number of organisms massed together would no doubt 
produce a greater antitoxic effect than could a single 
isolated organism surrounded on all sides by water 
containing toxin. 

The grouping of protozoa can easily be observed 
if a slide be prepared of living infusoria such as are 
found during warm weather in flower-vases and 
examined under the microscope, when it will be 
found on applying a little vinegar to the edge of the 
cover-slip that these organisms become arranged in 
clumps or clusters, each individual being in a state 
of vigorous vibration. As is well known, a similar 
phenomenon occurs with bacteria under somewhat the 
same conditions, and is made use of as a diagnostic 
test by pathologists. Agglutination in such circum¬ 
stances is usually regarded as a purely physical" occur¬ 
rence due to surface tension. 
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It appears probable that the crowding together of 
protozoa as a protection against toxins represents the 
dawn of a gregarious instinct. Many modern psycho¬ 
logists are in agreement that evolution of body and 
evolution of mind are parallel; that is certainly the 
case with the nervous system and the mind of the 
higher vertebrates. We should, therefore, expect to 
find in the. simplest animals the beginnings of 
mind; and purposive behaviour—the characteristic 
of mental activity as distinct from purely psycho¬ 
chemical reaction—has already been shown to 
occur in certain protozoa by Jennings and others 
(Jennings, “Behaviour of the Lower Organisms,” 
Columbia University Biological Series, 1906). 
Animals the behaviour of "which is purely upon 
the instinctive plane, e.g. instincts, are provided with 
innate dispositions tending to their own self-pre¬ 
servation and to the preservation of their race. On 
the part of protozoa, protection against toxins in 
the water is a necessary precaution that has to be 
taken to safeguard the individual, and therefore 
grouping together to produce antitoxins may have 
been an early mode of purposive behaviour in 
the first living organisms, when toxins in the 
water in which they lived must have been one 
of the chief dangers besetting them in the absence 
of larger enemies. Probably, then, we have in this 
crowding together of protozoa the dawn of the gre¬ 
garious instinct—the beginnings of that instinct seen 
in so many different groups of the animal series and 
terminating in its most highly evolved and complex 
form as a fundamental element in the formation of 
human society. Reginald James Lijdford, 

Zoological' Laboratory, University College, 

London, April 21. 


The Nature of Vowel Sounds. 

Prof. Scripture’s arguments on this subject 
which appeared in Nature for January 13 and 20 
last seem to me to be open to criticism. It is 
true, no doubt, that a strongly damped resonator 
may be excited by periodic impulses even when its 
free period is not an exact submultiple of the period 
of the impulses. But it does not appear justifiable to 
argue from this that the vibration so excited is in¬ 
harmonic to the fundamental period. As an illustra¬ 
tion of the error in the argument, we may consider 
the' somewhat analogous case of the vibrations of 
the resonator of a violin. The bridge, belly, and 
enclosed air of this instrument form a resonating 
system having a series of free modes of vibration, 
which, especially those of higher pitch, are strongly 
damped by reason of the communication of energy 
to the external atmosphere and otherwise. These free 
periods are, in general, inharmonic to the funda¬ 
mental period of the string. It is easily shown from 
the known mode of action of the bow that the force 
exerted by the vibrating string on the bridge changes 
impulsively from a positive to a negative value once 
in each period. If Prof. Scripture’s argument were 
valid, we should be entitled to argue that the response 
of the bridge and belly to these discontinuous changes 
of force should be inharmonic to the fundamental 
period of the string. Actually, however, we know 
that this is not the case. The overtones which fall 
near the free periods of the resonator are, no doubt, 
strongly reinforced, but the motion of every part of 
the violin continues to be in strictly harmonic relation 
to the period of the forces impressed by the bow. 

So far as I can see, there is no very vital difference 
between the dynamical principles involved in this and 
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the foregoing case, except that the body of the violin 
has four or five well-marked free periods instead of 
only one or two, as in the case of the resonator con¬ 
cerned in the production of the human voice. The 
special character of the vowel sounds really arises 
from the last-mentioned circumstance, as a result 
of which most of the energy is concentrated in a 
small group of partials. It seems to me that there 
is no justification for supposing that there are any 
“inharmonics” present in the voice tones. 

C. V. Raman. 

210 Bowbazar Street, Calcutta, March 29. 


In reply to Prof. Raman’s interesting letter, I may 
say that the response of a strongly damped resonator 
to a series of sharp impulses may be harmonic or 
inharmonic to the period of the impulses; the essen¬ 
tial fact is that they are independent. If we knew 
nothing more of the vowels than that the exciting 
voice tone consists of a series of sharp puffs and that 
the vocai resonators are strongly damped, we could 
say nothing of their relations except that they might 
be anything. The analyses of the vowel curves show, 
in fact, that the cavity tones may hold any relations 
to the voice tone, both harmonic and inharmonic. 

With the violin the case is different. The string 
does not produce sharp puffs, but continuous vibra¬ 
tions of alternating phases. During each phase the 
action on a resonator is constant. The vibration 
aroused in the resonator has no pause in which to 
die away. The resonance vibrations are thus forced, 
and not free, vibrations. They must be harmonic 
to the fundamental. This is clearly shown in 
the plot reproduced from Prof. Miller’s book in 
Nature for March 3 last. The fundamental is strong 
and the overtones are all harmonic. This is in con¬ 
trast to Prof. Miller’s plot for a vowel. The funda¬ 
mental is apparently absent; the overtones form a 
queer group of discordant tones that can represent 
only an inharmonic in that region. 

E. W. Scripture. 


Literature for Jerusalem University. 

At the third annual conference of the Inter- 
University Jewish Federation held at Oriel College, 
Oxford, on August 3, 1920, it was unanimously re¬ 
solved, in response to a request of the Zionist 
Organisation, to render every possible assistance to 
all efforts on behalf of the Hebrew University at 
Jerusalem. The most urgent need at the present 
juncture is an immediate and abundant supply of 
bo'oks for the Jerusalem University library. We can 
conceive no cause mbre precious and commendable 
than the full development and firm consolidation of 
the intellectual and spiritual resources of the Jewish 
national home. To this end books are the first 
requisite. In a scarcity of books the mind of a people 
is denied free expansion and healthy growth. To 
Jews, with their love of learning, the lack of 
books is most distressing. In Palestine, unfor¬ 
tunately, there is a real book famine, and even with 
help from all over the world it will need a great effort 
to build up the present University librar'y of about 
40,000 volumes into an up-to-date library worthy of 
the Jewish University. 

For various reasons, including the difficulty of ob¬ 
taining sufficient funds to establish a complete uni¬ 
versity from the start, it is proposed to institute re¬ 
search departments as the first, foundations of the 
University. These will include institutions for 
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chemical, microbiological, and medical research to 
deal with the resources of Palestine and its special 
difficulties. Books on physics and mathematics, sets 
of scientific journals, and pamphlets of permanent 
value are especially required; good text-books of 
established repute will also be useful. Readers of 
Nature have it in their power to render great assist¬ 
ance in supplying these scientific books and pamphlets. 

Considering that this is an important step.towards 
a spiritual revival of Palestine, and that our credit as 
an enlightened people is at stake, we appeal to readers 
of Nature to send all the books that they can spare as 
a freewill offering to those who will treasure them in 
Palestine. A single book will be welcome, but it is 
hoped that donors will send as many as they can. 
Gifts of books may be sent either direct.to the Uni¬ 
versity Library, Jerusalem, or to Miss N. Mandler, 
75 Great Russell Street, W.C.i, who will, if neces¬ 
sary, arrange for the collection of the books. An 
artistically designed book-plate, the generous work of 
Mrs. L. ’ Pilichowski, will permanently record the 
names of the donors. 

S. Alexander, 

Chairman. 

Israel M. Sieff, 
Treasurer. 

D. B. Stanhill, 

Hon. Secretary. 

Jerusalem University Library Committee, _ 

75 Great Russell Street, W.C.i, April 29. 


Waste Oil from Ships. 

In the Landmark for May Sir Arthur Shipley has 
a very timely and important article on “ The Danger 
to Fish and Bird Life from Oil-driven Ships.” I 
could add my testimony in support of his argument, 
but wish now to raise the question whether, as he 
states, “nothing can prevent the oil getting into the 
bilge.” When I was recently at Funchal, Madeira, 
I Visited H.M.S. Dunedin,' of the Light Cruiser 
Squadron, and was shown the oil-burning engines and 
many other wonderful things. I raised the question of 
the injury caused by the oil, and was assured that 
there was no loss of oil in the Dunedin. and that 
leakage, when it occurred, was due to> faulty con¬ 
struction. If this is true, the remedy is obvious; it 
is intolerable that so much damage should, result from 
preventable causes, and the public is entitled to pro¬ 
tection. In any event, all those interested in the 
matter should urge the engineers to attack the problem 
at once, and show us what to do to abate the nuisance. 

T. D. A. Cockerell. 

4 College Road, Isleworth, Middlesex. 


Organism in Flint. 

Is not the organism photographed under the care 
of Mr. C. Carus-Wilson (Nature, May 5, p. 209) 
far more probably a radiolarian than an insect? The 
apparent segmentation of the “ antennae ” may be due 
to secondary deposits of silica, and the partition may 
be caused by the nearness of the plane of section to 
the inward bulge on the meeting-line of the two cham¬ 
bers of the test. Without an examination of the 
slide, any suggestion may be rash; but we know little 
of the Mesozoic types of Cyrtida, and this organism 
may represent a previously undescribed member of 
that group. References to descriptions of Cretaceous 
radiolaria are given by W. Hill and A. J. Jukes-Browne 
in the Quarterly Journal of the Geological Society, 
vol. li., p. 600, 1895. Grenville A, J. Cole. 
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